Attack on oats by Heterodera avenae, on white clover by H. trifolii, and on perennial rye grass and on oats by Tylenchorhynchus dubius did not affect water consumption/g plant/day or dry matter content of plants directly at population densities smaller than 25 T (T as in y = m + (1-m) ZP-T (1) for P� T, where y = relative plant weight, P = nematode density, z-T = 1. 05 and m = a constant < 1). There may be an indirect effect, which could lead to a slight overestimation of plant weight at large nematode densities if it is assumed to be proportional to water consumption/plant. At nematode densities larger than 25-32 T nematode attack reduced water consumption/g plant/day and increased dry matter content of the plants. In an experiment with T. dubius on oats the relation between nematode density P and relative plant weight y was in close accordance with the equation y = {m + (1-m1)zP-T} (m2 + (1-m2)zP/25} (2) thus revealing two mechanisms of growth reduction, one effective at nematode densities > T and the other at densities > 25 T. Two mechanisms of growth reduction could also be postulated for oats infected with H. avenae, for perennial rye grass with T. dubius and for white clover with H. trifolii. Three different mechanisms by which nematode attack interferes with the growth of plants are distinguished, causing: (1) reduction of the rate of growth and development, without further changes, (2) growth reduction associated with a reduction of water consumption/g plant/day and increase of dry matter content and (3) increase of the shoot weight to root weight ratio and decrease of water consumption/g plant/day with reduction of the rate of growth as a possible consequence.
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To investigate the effect of nematode attack on the growth of plants the size (weight, volume) of plants must be determined at regular intervals. To weigh plants they must be removed from pot or field and, therefore, cannot be used for further observations. However, providing additional plants per nematode density and per treatment for this purpose leads to unmanageable numbers of plants. Therefore, efforts were made to estimate plant size by non-destructive methods.
Seinhorst & den Ouden (1971) used haulm length of potato as an indication of comparative sizes of plants. Seinhorst & Kozlowska (1977) found that leaf weight of carrots was proportional to the third power of the length of the longest leaf in plants of the same age and used this relationship to construct growth curves of plants at different nematode densities. At the end of the growing season weights of second year shoots of apple seedlings attacked by Pratylenchus penetrans (Cobb) were proportional to the square of their length (Seinhorst, unpublished). Moreover cross sectional areas at the middle of the shoots were proportional to their length at both mid-season and the end of the season, which suggests that the relation between length and weight was the same throughout most of the growing season.
To investigate whether water consumption of plants attacked by nematodes could be used to estimate their size, consumption was measured during a short period, just before the plants were removed from the pots and weighed. This revealed the relationships between nematode density, plant weight and water consumption, and showed that the last two were affected in two different ways by the same nematode species on the same plant.
MATERIALS AND METHODS The relation between plant weight and water consumption was determined in experiments with Heterodera avenae (Woll.) on oats, H. trifolii (Goffart) on white clover (Trifolium repens), Tylenchorhynchus dubius (Bütschli) on perennial rye grass (Lolium perenne) (Seinhorst & Kozlowska, 1979) and on oats, Longidorus elongatus (de Man) on perennial rye grass (Seinhorst & Kozlowska, 1979) and, indirectly, through shoot length, Pratylenchus penetrans on apple seedlings. Of the experiments not previously described, those with H. avenae on oats in 1977 and 1978 were done in 10 cm wide cylinders with 2 kg soil. There were five replications per nematode density in the 1977 experiment, which lasted 100 days, and three times four per density (three inoculation dates) in the 1978 experiment, which lasted 78 days. Temperatures increased from fluctuating between 5° and 10° in the first and 12° in the second experiment, just after sowing, to fluctuating between 10° and 22° at the end of both. The experiment with T. dubius on oats was done at 20° in 25 cm long 4 cm wide cylinders, containing 250 g soil and one plant per pot. It lasted 35 days. There were five replications of each nematode density. The experiment with H. trifolii on white clover was done in 8 cm wide cylinders with 500 g soil, four plants per pot and five replications of each nematode density. The pots were inoculated with suspensions of juveniles. The experiment lasted 9 months. Pots were kept at 20° during the first 6 weeks (from 22 September to 5 November), then at temperatures fluctuating between 3° and 10° until the glasshouse warmed up to higher temperatures because outdoor temperatures rose (from about the middle of March). The plants were cut off 2.5 cm above ground 6, 22, 26, 31, 34, 36 and 39 weeks after sowing. The experiment with P. penetrans on apple was done in 10 cm wide cylinders with 2 kg soil. A single shoot was allowed to develop per pot and was cut off at the end of each year. There were ten replications of each nematode density. In all experiments the pots were inoculated shortly before or after sowing and as described by Seinhorst & Kozlowska (1977) . Water consumption was measured by weighing pots at the beginning, and at the end of a 2, 3 or 4 day period, immediately after they were watered. Soil moisture in all pots was brought to about the same amount by this watering (about 15 % dry soil weight, about 1. 5 times the moisture equivalent at 1000 g). When the plants consumed much water (as in the 1977 experiment with oats, Fig. 1 ), equal quantities of water were added to all pots with large plants dur-
